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^Ja j-ui a Sj^la'I A^j^aJI IjjlVb SLulaJI AJilala 

j£*uJl a (3 m/s 2 ) j-uj Jjslaj J^LaJI SjUiuVI Aa^IjJj jjjaJI 

. AaIjAI) AS j^j SjU-uJI ASj^ Jjaj JjULa]) ^jLuI) 
AjIaVI ( S jLtuJl Q A^l jill Q) A£ JIoj JLuJI <ji A — 1 

Avjv^ll 


? Sjb-uJl JjjLaj ^^Lj^aII 1,^ A-iLajJj SjHilj jIJj&a La — 2 


15 A^Luall 


l aaJ I J A. 


: i i . 


li x a! 1 j 1 j ^ 1 


t(S) 
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A 




v(m/s) 



t(s) 


16 A *. iuall 


l-UJ J \ J-4; 


o* e 


it. 


js-utll : Si.fa1.4ti JjtjJt qjj ^ A^jv^ti 4 j 1 aVI jUI : t_j.(7)-jjjj PH 
^ijv^ti c-ujjUti a A jfa*\ A£j^ tiljaiL ( (j-djti — A^IJVI ) ^.Wi4 ^-ua jj 

-; A%*fa j-aJl Cjjjliti A&jjm jt jaa! 

v a >v d >Vc>v b - 1 

V D > > V C > V B - SH 

Va=v d > v c > v B -z 

V C = V A > v D > v B - J 


JIaj ^Luti fjui jll ; Sl.faa.4ti JiliJl qjj ^>a Aaa^II AJaVI jUI ; l_j_( 1) j ^ 

^ULxa (A,B) 6 (B) f b>uillj (R) f I 0^2 jLuJl u-a <j£J £k 311 A^ljVl jpu 

-: J*>1' cf^ 

a ^jLuuj f Ij 4 aJ| SjLxuJI til - 1 

Au^SUla A&jjail f u J-uati SjUuiti til — t-j 
, Afavlti (jM&l ^jjjjLiuilj ljIAj — ^ 

a f I ja*A\ S jLtuill JjS (A,B) J-uflj f b ij-uJl S jLujJI — J 


Jiliji) £y* 4\^t/iti AjIaVI ; t_a — (2) — ^lj ^ 
La 6 A W1 .ui AS ^JUlj ^Uil ^uijll Jlaj ; Sl.faa.4ti 
j^J j-all dl^SVl d ? A. Wball AJilt AaIjVI 

-: JUtill 

150 m ( I 
Vbui 125 m ( V 
VUA 300 m ( £ 
Wj^ 600 m ( J 


?lx*l\ JlJPl 
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2015/2014 — ^ yj jc . «. Lijj 3 — oLjjjJjJIj a tfTi*'Vi 


dy < i*J ^ 4 ijaJl 5-1 ^ 


(_yu ijjJt uitJAl 


ji <|J>» C >uu> jla«j ^ £ jJ*j <^9 <SjaJI 1 



£ £ £ 


-: ( J ^ 4 - J^I ( JjK^lU dluul jj < J -4 X 

? &3a liU ? JjVI <ji Jl*jl*ll <il j^jj dlajl ^ ® 



? diA IjU ? j£-uJl ^ S j£]| d ij^jj dl^j) ^ © 


? (JjQjl rt Atl| (^jKrUtll u® 


17 AaLusJ ) 


J£ l.ui J I J.4. 


: 1 1 . 


ilx * l \ J i J £r I 
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2015/2014 — ^yj jc. — oLjjjJjJIj a tfTi*'Vi 




(Jji Jill CjU jLa 

(jjj ijill uilJJt 

CjlgAJ^ll 

2 

cJLuJl AaTuII 

i 

jj AjiLuII Jjj jlalb CjI^aj^ Si& 4,U/a%a ljLuu^ 
cliU£j^ ^1 JjUllI Aijjlaj 

i 






; J^uj Lai A^lA Ajl^Ij^ A 



► 

F y = 100 N 


► 






F, = 100 N 

F 2 = 100 N F, = 100 N 

F 2 = 100 N 

F 2 = 200 N F, = 100N 

| 

F 2 - 200 N 





fc_* = ON 

JL- = 200 N 

£-*“ 100 N 

▼ 

.« 100 N 


4- jl5>J 

jLujL^U jG^i 

jU»l 

jwi 

|L mi < ^c jG^J 

jwSU*4 J\ALkj! 

dLJu *1 mY» it 

JwSIjLL* j^Lyol t 

jn— £ lal* jojfc L>o l t 





A/ WSZ3* 


/{ 500 N 


AjjVI AiL^Jl L Jt tgJfcl^j) j <luo^Ail l-iua! ; ljjjJj 

• *UjV! 


4-L^aa^]1 


18 


^J£-l-uiJ| J ^ ^ (J J J I J ^ I 
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: C^axI cjl gA JA i l A ^ 


1 h£2 (j\^y"\A 4jl^ ^2 ( JjJaj 


? O^ C5 * CjI^aIaJ) 2^ Jjla U <® 

: ^jll : Vjl ^ 



l( 1cm = IN (jAj&la ) AaiUij JlLuuVI 4,Wr\4ti dl^jl j jl-iLa c-iu^j ; l_ujJj 




A^Ia (jA jj£I 4JIa 


^rui ijJ! 4AjjIs ; IojIj ^ 


► 


► 


► 

F2/^ 












\ / 

FI 





/ 



FI 


FI 

/ 






/ 






w 



. AAUu ! j djIiLa F2 AaIaII JSj (])) S jiaaJl ia^V 


JLuJI ^ dtaulj jIa&a c-iu^j ; 

: ( lcm = IN lh^ ) c*^' 


29 AaLu all 


J A (J J J 1 J P I 





2014 / / 
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JsHA 4 


<Ajli Ajj! j 1 A j \ \\ (JJLfalA 4JIa JjJflJ 


R 2 = A 2 + B 2 


l ( ) AjjLuaII AJijjIa3l i laJlj ^ 


A 



0 AjjIJ La $ . in AJIa J|4aj 


B 

( ) AjjLosJ! A5jjkll : bulj ^ 


R 2 = A 2 +B 2 -2AB Cos0 


B 


540 N 

« ■■ ' / >v 

— 1 



A 


7 

AVN 


AjjVI AJIaJI ^ »'t Ulut^i ; LJJjJj 

• ‘ A-L^a: 


AjjjIaJL <ULua4) Ja AjaIJI jljLa La t 6,4 km ASLuaa jLwij t 45o Ajjljj t-aiaxj) ^ La slaJI ^ 4.5 km * jLui ; ljjjJj 03 

? A ■ ■* ■ ]1 


: ejl gViati f jla A 




A - B = A + (- B) 


-;(7?) AaJIaJI AAIaj La2 , ul^LaJl ^a A&jja^ a JjlLall j£wJt Jlaj ; SUa^j) i>aj i>a A^a^gjl AjIaVI jaa! 03 



C — D — 'r 1 
C + (-D) - j 


A — B -i 
A + B10 -n 


20 A^i^l 


,_S J £ l .ui J I (j j ^Jl^a J I J c I 
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2015/2014 jc. nil j a tfTi*'Vi 


: ejl $Vi 4 t ujj 4 a A ^ 


4 <9 -v. A \ /& \ A ^ -^. A s l t 

4_OAC> 4 ^ ^ u 4 ^ 






) 

axb 

1 

A-B=ABcos<|> 




'/n 7 


AT. , 




a 


A 

" 


AxB=AB sin0 

A.B=AB cos0 


UjJoLj]| 4Juj^all 

4 ^ >. ^ /\ 

AjJiJic- 4 _lg£ 

(JjaxJ A-i ^. jjq AjjoiLiS 4 _ia£ 4_aJLall L_J^)jJa 

,4aL^j| ^Jc. jjjtjll <jj4 ^ ^4^1 4 ^oj 2 J443U ^Jc. 

L_)jjJall 4 >jTi 

AxB = -BxA 

4 

^jIjj V 

A.B = B.A 

4_a]Luj AjjujUa a_ia£ 4_^1a 1! L_j^jJa 

4 1 a)°\ ^nauj 4 -\‘'/n1I gL^j| (jn^c. ^^Ic. 

}jlj>]| oL^Ijl 


-■ ^ J4$l UJ^ ( A • B ) <— ■ SI^xaII JilaJl ja^I ■ l_l(2 )■ J* 


B 


:£. 


-►A 



►A 



-►B 


-►A 


(• 


(e 


(‘ 


(* 


c-iua^li i LogJ LjjJaij jIjIa t fla^ (A,B) g^Vutl ^ aa*Jl jIjIa (jj CLiaI^ IjJ ; ^( 2)^ ca 

. U J3 >*4 1 L*W j^t 


^4a jj JjlLaJ! JSjjJI ; Slhtati qa ± i>a AjIaVI >£t ; ffll 

: <jjLju jjjjxil ujjJaJl ^jla B = 2 A* 1 4® ‘ B j A 



2A 2 cos 0 - v 
2A 2 cos 2 0 - ■> 


2Acos 0 - i 
A 2 cos 2 0 - £ 


21 4^iusJl 


J ^ ^ J J ^1aj*1\ 
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; CjI$.aaa.') JaIaj a 

-; Ia^aL Ia& q£A\Z1\ (jajjj-uail <jajJ| ^ 



? A JjlVn j ij^SaII La 


? AajaII JLJ uL£ X (2) 


? JjlVllI is J-u> jA u 



: AjjVI cjVL^I AaujI jJI AjiaVl a ViaII (j ±& ja 1 (0=30°) (F=10N) 4-^La : CQl 



22 3 %Wa 1 l 


l-ui 1 \ J A. 


: i i . 


. i A A J | J ! I 
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? CjI^aIaII JlaJ jil *1 Xd) 

A nj ^ yA J ) 4 Vi ^ (JjWn 3 ( jj $ ^^> 2 a ( j £-< u 3 6 4 jjt xn^ll 4 j*\t i \| dal g Vix>\l ^-^la J ^ ( J $ xtl J (jY 

^jjj y 5C » llj2 Aj ^laj . J^Vuntj 4 U^-»«v pb^jj 3 jl^La ^1 d ^ ^ Ic . ^ J dAj £ yu ^ p > Ia . ^ ^C. X J Cl iU £ y* ^aJ 

; A - tua^ll dl^jlj j \ SLa 




V 



‘ 40 *^' J'- 4 *- (40°) ^1-aj # Uj ) ^ (15 km) ^xjj viUjld <ji (jl\ A - la 1 UJ | jil j - a ]| IjIvj ^Uaj JjSIula jj-uu ; l _ l ( 2 )- OQl 
AiU^uxil La5 (. (5 km) ^^-4 di£j^j j lift |Jl2 a JUAJI dl^jj jA JjIaII ^Jl Jj-ua ijil <iL»Lai ^ULxJl (jl! j 

? j^uuj dl ^ j ) ^Jl < il ]3 Jaj IflJtlaSj oi V>J <^1 



^Laxlujj J 2 j c S jA-uu JjjS dlaL cIuj ^2 d 2 ^jdxj j dx^i ,jl I ( ^ r uaSj ; cj *\lj ^ 

Lx£ ^)j u^aC» ( jl^> li2 J Uti w (3.2 kg) Jjj-liua jiji JL^JI ^jdju 

<1u2^a]| S Jkl\ c-Uja^li i JduJl ^ J L)^J^W W^-^J jjL^aJI (jLuA\ 

a S JJJ - 4JI 


23 A^*l\ 


1S> 1 -uj 1 \ J -#; 


1 J l . 


li A^i 1 J } J £r I 






2014 / / 


2015/2014 s-Lj^js — <■** A n 3 .i 1 ] I j a lnunVI 


cjli jjjLaII aSj^ 7-1 


(jjj jilt ljU jLa 

AjS^VI A£j^ 1 I 4 u£ , j-a 

2 

i_fl jjlail 

1 


4 

A-lujIjI) 4 £jaJ| Aa£j^ 

3 



SjjjJl 

5 


(jM j^l u fllJlAl 


jl 3 J 34 & JmU f -a ^iC- <jjJJU ^ 4 £ J^ll ^J-ui 


A 

iAf - 


a ji±All Ai j j£ j ^jS]| Sj£ uiu^ X 


\ E 

9 


? SjjjaII ^ jill Laj ? ^A La ^ 



^ A_ia3l j AjjojI^) LaaI^.1 ^6 l_u£^)j ^a Aij,Vqx>\l <£3^. ^jl ; ^LULuiVl 



-k £* I 3 JI £- 3 ! AjlujI^I 
^ lj 3 I ASLcJl jj\ 4 Vi ^3 jI j) djtij^LJl 

Aaj jl > j I S^su jji 111 3 ^. c^iju ^ i 

. Ji\ 

: 

. m/s A 2 ^ ♦ ^ 3 ^-^ J ^aaS ; ,^^1 ^ jLuullI - 

.uJLj j|u jj - 4juxt|^l| ^JC- ^uuJ I . 

Jltla <J. 1 *-aJ jj 1 ^. 1 ^jiS * A^uul 3 ] I j*;J| - 


<*— > 1 ^ 3 ^. ^*1 3 > i < 3 * ^ 3 ^ tt £-^ -L^aaS? I 3 ^ 3 ^J| 

^ 7 3 jl^LJl V V (^13 >LajjLJl 
S^Lj jjGj V Lg-j| 3 ^> <*1 jj ^_9 k_i^_*Ji| J dl^lVI 

^1 . 1 4 jjjLaJ| 

^ 2 x-^ ^ 3 Luuj 41^5 ; I ^-jLuullI - 

I 3 1 -la-rJ I 41 j 11 1 1 - 

_^JajjLcJl hlV? j« AlaiS 

#a iw-ull j| J 3 I Igl.Art ; J.jk *' J | - 


24 A^Luall 


1 -U 1 J I J-a. 


: i i . 


> J X* 1 \ J } J £r | 
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; 4jWul) CjIAjJAaII gl^jl A 

Aili AiU^l' & jOZ V A-A2V' AP Jl £*v 



*» _x , , « 


- j ^ - - 'wiii 

«A --i>. 


* jLyl; 

<- y 

^v- ^ Js ^2 c jL^ 4 LA 

Ijj^fl Ajh'rilt i C jUmu j*A 

a, = g = 10 ;w r 


'«L ^ jJ*. ,Vw^ i ^ ybi 

.£ ( 10 m/s ) J-*- 


r, = A dj A/ = coiwtan/ . 

V # =V » + ? A ' 



1 

r-i 

+ 

II 


^ ( » • . 

^ JL 4 - J>* jt 

* ■_* 1 i V C- v -— • '• /> ji 


Id, =r t bt= constant 

\ 

•n 

< 3 > 

+ 

£> 

II 

,^ss, 

3 


a 


g 

AjjJIaI' £jLj 

t 

6-0* 

h 

t Ljjj^ jj ifi^ 

R 





25 A^iusJ! 

(j j j!jpI 
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-; S±^ *$& 4^ujjj3) *b£j^Jl j AJk£i\ A^j^I j AaI jVI £)* CjIjW \a ^uijl Jjjluj ^ JVa £y* X 



Uj ? Sj£JI 4J) Juaj £t&jl U < ^Vl ^ (66°) 4 jj'J <As (4.5 m/s) Sj£ bi33 : ^-(l)-^J*^ 00 

? I frl A lk J ^ J 


A 



AlHi-a b | jjj ^ i i*\W A&jjuA] (jjikl clua-lkluul $ l_l( 2 )-Jj>^ UJ 

.- JjlLbl jLuiIb ^bib JJ 
? jaJt JajiuJl JIaj ^iSl J ® 

. (A) ^ LHjVI ^aJI jajj Ji* fj$l\ <>jJI © 

f j ^y l] oi biAfc lil (34.6 m) <£J^ (B) £^aj^ AjlfiVI AaIjVI (ji CjjjI® 

(x) Ais&l\ J \ I (1.73 s) 


26 A^iuaJt 


l-UJ 1 \ J- 4 ; 


: i i . 


li A^i i j i j ^ i 
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JsHA 4 



t(s) 


£)*ji Ij *Lu-ui j] | 4 x > <jjj AibUJl jj ^Lul) ^-uj jJ) $ 

-; ^yL Las- lj^I jLutll (jju jj| t ( 30 °) u> j^IaJ 

. * A AjSlma Ja^ Ifrilaj 4 _ujj 1 j]| 4 ^ j-uJ! ; j-uuS 0 

■ ( ti c>0^ — j-uJl ) 4 -J-uaI © 

^ic- AjSflVI 4 ^ j-uJ) A_aj 2 l^waj^a c (t) cHjJl — (v x ) ^jSftfl j-uJl ^ui jl@ 


□ 


O 

cs jJi o<Ja Ijjj Alaalll (j-ij t jjaVI £-» (300) ^!j' jjj (20 m/s) j»JS SjS <J£jj ^ Sj£ ucV ‘ ui.(4)jjJj 03 

. Ja ijSfl ^i) J*d2 <ji JjS l^tilalW 3j£]| ftUJL 4 a 4^ jajj (j^aSjlL JSjJl AJaij (j- 4 (50 111 ) Jsu yJfr uiSj 

. Sjj 2 Jljla AjjIj Sj£ 13 AjSflSfl Ac ^ jj ; JJc — 2 

. Sj4iIa 4 (jiajVtj 1 *t <U.^I JjS SjiH (_j-a ^*2 ^jLaiil 1 & * ^ J (ji uiaj Ailuta3l uu^l — 2 


. 3 _( 50 )^i^ 4 .( 9 ).^ jjik! : u^(i)^. 1 j jgs 


-; (JN) UjjjI Jjliall j£wJt ^tlVunbj Ailuill liljt J±L £y» ; jjj i_l( 1 )_ijJj 



h = ^ 


V: 2 sinx 2 0 


2 g 


<D 


27 AdCusJ! 


^JCl-uiJt J-«.a. (j j ^Jl^a J I J C I 
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A 


R = - 


Vi 2 sin20 


® 


42 ^Lij j| J*-aj Laijc LjjjiaJI t^xLL <^231 (d x ^) 4jjaaVt 4iL«»<*3l <ji £±u\ JjtL*3l <JLu2) J^Ia qa \ ^j\ jjI v(2 )-iJ^ IQ 



28 


J£ l.ui 2 I J.4. 


: 1 1 . 


ilx*l\ J i J £r I 
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csj ^ H -2 ^ 


<jju jill CjU jia 

(jjj ijill uitJAl 



3luaa_Jl Sjttl 

1 

Al^^aJl S jilt ^ kjgJLa ^oua jj 

l 



f U jI ? <iSj^jj AjjxJI Jxa (j£- 4 j lJu£ c jLula ^ic- Aj£Luj Ajj£ ^-ua jj JjLLaI) JLuJI ( 1 ) l_jjjJj ^ 

? AjjjlII SjjjaII jjill jliS-a La AjjjlII A£j^ 




(jjSu £l J ^ LSj < jJJJjG > Q&4 ( J^-^l JS-ill ( 2 ) X 

u£ ij-uj I 3La c AJIa j£ CjI^ ,\ ull dl^jl Ajjjj 

? AjjC - JSJ J^lvll dii^Jl j-uuS ? Ajj £ JlS 


? (jjlj Aix^J i_Li£ c JjjJull (100N) S jSj A^Sal Aa^ujj Jjjiiua c*lj^j (3) <-^->jAj X 

□ — ► 


I^AIajI j ijli&a U [ ** «y\\ AS ij^ 


<^1 AojI^jII SjUl La J ^uujltj ^uaj^ jA La£ <jjjja 1 (j^ajau ( 4 ) 4 -^jAj ^ 

? ^-ujjllj Llij ^jJa j ? £)jjj ^ u^Jl Llij J * ^ * 4 aS ? ^ui ijlL 


► 




29 A^iusJ! 

jJPl-uuJl J ^ ^ 4JJ ^Jjt-aJl J J J £- J 
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( ^1 ill jj^aiJl Ojjli ) JjVI (1)2 jj 2 <l)j2li 2-2 ^ 


(jjj C jU jia 

QJJ .Jilt L_fl) A& ! 

Ajjla jjiJl (5 jiil 4 Jj^t (1)2 Jjj <l)j21i 

i 

^uuaJ Aalaxil CjlIa^^Lai) jauiil] A£ jxii JjSfl (jJjaJ JaS 

Aaialla A£j^ l£jaaa U£Luj ^jl£j f I j-uj La 

i 

(^| jil 

2 

AJjlaJl 

3 

CjU£ jaJ! ^ (jLaVl ^bVual S jjjJaj o^>V! ^LlSj 

2 


; La! A,alA AxaIj^a A 
? <j£LuJ! S jj >]1 Alua^-a jjjid u® 

? Aix^i © 


?(Aajta j-uij j Ixk Aj^OlIIa ASj^ qjAa\ ^Jouj <il jxaj ^ SjjjaJl ^ jill Alua^a jIjIa La (3) 

? AaIajI jl AaP jut jJu AJxa.i uL£ @ 
? La ^.alkali ( xlil] LljiALuia £)a A 


jJal dL^jL l^j j J jil]j jiaS qa La AiLuja ^ jL\ AjJAj AjlSsS j-ua t <jiaxa]| tg^iaxj Jjj2 Aj^Ij jiaS jjjl j-ua (J) JaLuu X 

-: JjaUI 

? Ajj^aJ) liilj Jxj CalaV^ |jLa © 

jj-uai]| AxuaLkj Ll]j Ai^lc- La j V Jal2 AjJaIII Aaial] I Lai I j J ijliSl AjjL ^aJ I jLa] @ 


V gajail ^ jj<ui frill j JjIVill Alimt ^)g> UJ^j gj ^Vilfi'^La ^mjt -(61)-^ (1 ) l^Luj 5 iLu£U cilifriJ £)A A 


1 

1 


Ja^ ^-Sp j AjuLj A^ j^uu ISj^iLa ^Lu iiSj^lail ^ua^Jl j USLui ^LuJ) ^jLj ^u^Jt 11 <jl JjjLuJ) (jA 

JjjLuJI lJjju ff AUIa, ^ jjxj AJJla jj t> $ ja] (jijjuj ^ La 



_• AjjVI S jj-uxl] <iSjJAUia j!>Lk ^j-4 (1) iaLuu ^ 


V Cala^V )3u O 

? ^LabU ca£l j]| £_LaJ AJLjIa £jj$I t SjLual] ^aaAa Cu£ j] @ 




30 

(j J ^ixail J 1 J P 1 
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^ IjII cr>u Ojjli 3-2 ^ 


(jjj jill Cab ji-a 

(JjU jJill uiji&l 

<jabll 

1 

a £jLuuj til ij^jj ^uo^J AulaaJl CjUs^LaJI jjiuiill ^Jtull (jjjlS J^aiaj 

i 


2 

a ^ui^l) P jLujj IfcJp > 1 aj 3 u ^al! J^ljxll ^HHuul 

2 


? ^lall <jj jj, j Cjj1& ^^^uabjll <jjjLil) ^IHujI 4ulbll cbVt^H tilluilji JVa (ja [ pn 


5Na 1 j ION A j 

lON^^y 



£ jLuiL til j *^jj <jbj jail ^ 1 

J-i£! £ jLuoll til j^OJ (jb-J jxll ^ 1 


cbjlalj J^lxll 


dubl) J-aUJj 


jJlLaII J-aUJj 


jjaIaII Jalxll 


£jUII <>UJ! 


jjUJI <>UJ! 

S jil! j £ jlunll <jjj Aibtxll La (3) 

Aijkll j £jlualt <jjj 4^V*1| La 0 


? ^lall <jjjjj ^jjjli jSJ I AJhLuill A-iuabjll Ai^UJl A 



J ^ SI : < 

^JfclLLl 5 Jajlk 

? AjjVI 





32 i^Lualt 


l-ui J I J,a. 


: i i . 


iIxa! I J 1 J f' I 
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2015/2014 — <■** A n ^)^ il]| j a 3 ^ v\nVt < LujI ^)£ 



( aJjLIa ]| (j jS ]| ) &1\! 1\ (jjjjj ojl& 4-2 


(JJJ JA]| Cj|J jia 

<ja ijdij uflliAl 

Jxill J jj J*UI 

2 

dJu]| qjjoj 

i 

a (jjLAjui*, (jaj A£jaJJ Aa1a*J) Cjl!a^L&2l jjau&I] diJlaJl Jfc Jai 

i 


? ciLL^I j-uufl ? (200N) SjAj Ai j j A-a ja-a ^£^La jijj ^ji (3^ Ja X 



-; j£-uJb ^uajA jA L&£ AjjUa]) ^ja-uu p j^ajA iil jjjj JaLuaj ^ (J) JaLuu ^ 

? AjjaaJl liilj Jju CjJa^V iJLa 0 


? Cjiau uflj-uj |jLa 4 JaLuall SjS SjLjj Cla£ |j| 0 


£)^jUL JjjLuJI L-fljau " ata^VI AJ jLiaA j jIjSaJI ^ AJ ^ jLuj-a J*i Jj J*i JSJ ” £)) JjjLuJI £>-* 


l^j jjjj S jilj La c Aj-uajSf! AajJI^JI ^jLulU LjjLuua ^jlajSfl I^jUaj (0.18 kg) Sj£ Jalujj La.llS' ; lajjJj QQ 

? (6xl0 25 kg) (^^Luij <jla jSH AH£ Jl LaIc* (j * a jSfl Au^iVi £jLua3l Laj ? <jla jSf 1 ^ S j£2l 



^L&2 4 ^jL^aa* lA jaj Ajj£ c_a£j ; c-jjjJj p3| 
CjjiJS AJtLa ^ ^jiLa <iS ijaJLil A-alaJ <iLjaaa 


Jajl] ^ua j 4 S jj^alb Aa-ua ijaJI S jiill AlLa-a 
(jg& AluijJ La f j-Ja (Jb ^Tijv^/a jj£ AatUlm) 

? (JJJOJ (jJI jS 


. ^(67)-a4«a tiL(3)_4^i jjjII ; ^ 


33 A ^ i^l 


l-UJ 1 \ J A. 


1 J l . 


|J X aJ I J 1 J f' I 
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2015/2014 — l* A n^jj]| j a P^nVt <LujI^)£ 



( S ji3) ) + ( A^pl^t Sjia ) j Jhl\ £)jj) 5-2 


(jjj jj]| CjU jLa 

qa ijiil uil^A 

JLj-ll tsja 

2 


1 

A-pajVI A^jJbJl JI^-a (jk La ^-uip ^jjpl j AilSJl AjjIaa]| 

i 

^.iji^i ojpi 

4 


3 

AjJj^xII Sj ill 

2 

AjJ IJ-A3l!| S jilt 

2 

(£j*UaJt Qjjll 

3 

Ua£j Ui^i cA^'j 41 Sj^VI SjS C>^ 

3 

(jl ijLuJl <iSl£l^VI S jS 

4 

d\£i*y\ i ja 

3 

JjLa j -w AjjLuall j AjjauJI CjLjI^VI ^-ujj 

4 

<J > jaJI dl£2a.VI S jfl 

5 

A\ C.^Sfi 3 jS Aajxj (a p]| J-aI j*J| fLuailujj 

5 

AjjLpI ipl (j-A 

^ i jija 1\ i jUi j ij^Jij ^PjLuJi s ji Ai^*ii ^miuji 

6 


O 



© 

© 


<j! (Jfui AjUSj p AJLLuJl (iSluiljJ QA i (1) JaLuu ^ 

_• 3a]U]| AliuiVI CP <-jaI p 4 JjllAil Jjipl ^4 © ^jpl L^-lujjJ 

A&j^aI] 4 £ftfejAyA ^jl\ Igj/ft ^ll! ^ jilt t Sju/iH AijjJa £ jj£l 

0 f j,aJ| l_u£j A-ulilt Ac- j^aJI j © jpl w-u£j 

< Sj i< /lilt (JjjLuj) If LL AjjLa]| As>j),av,a\Ij ^SjVI A&ja^aII (jA^aa r jj£| 

. AljLuJl S jJaiJl ^ AaaI jj 3| ^ill 

j-uufl 4 ia^^j IjLa 4 ASjjI p (lm) AiLui*] p£ jijj p • (2) JaUiu X 

<jjjjj <jplp 1 a w"., a Alania] I 


-; lgj£ \^jJajA AuiajVI AopLpI SjaI AjaaALLa AJajtA JlJC-b p AJLLuJl LIjLajIjla p^Vunbj JjLLa]! £jj^]| ; l_i_^1J_jj^j PH 

(Si^ .jll — Ifljfc -Lajaj <pJl JaI jadl — A-iuabjll AjfcUJl — jaj]| — ^ ,j^La]|) 


? A_pajVI Aaj31aJ| Sj£Ij A_pajVI Aoptpl ^jLuij qju Jjjill La • J L_Lpj jg$ 


_• fJ^iS JjWilt 4 _ji viSjLuuj UC'J JjjLuJI jaLual] n JMk <ja 4 (lm) AiLut*] 4 jl2j| p tiljj AaIj p£ £2 jj p ; (3) JaLuJ ^ 

# pi] i Sjjj^i ^jiu pxii ll-v a \\ ^uijj p © 

^jill dife ^jl 4 1 , 4 ^, j jlJi*]) ^jLLjLuoIa jjLL AJ! ^p*j AJIa put oi Laj © 

Jxfl j j Sjij put jjLL C5*^ lPjP JjVI lPjP 6 Ji^l ^1 IfAl^l cjJ^J C5^ 

^all S jilt j AjJj^aJI djilb ua jxj Sjilt dl^j^l l^uiSbu ^)£J j jIjaa! AjjLuia 


34 ^iua]| 


l Ml 1 I J^A. 


: i i . 


k IxaI I J I J f' I 
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JsHA 4 


a ^xujVI )- 1 ^j AjJ jajlJI i jilt Cjjaujj Jm.VmCt ; J lja! j 



-I ^jtill (jJ jjj (jjjli U juiL CjljjJaj A 

(jiajUlt Sj 3 j t JiuOU (w) £Ojlt SjS ^ 1 p S jjjaI) j jill £j\l ^ui jll £)* : QIjaaII 0 

. (n=w) O' Li^abj 6 (n) a^jaUII 


l ljL£ -1x*uxa1) ^jIjjLaII <illj UxJa j Uj) <j^ajill -; Jx^aII © 


Q 1 14 1 
♦♦ 

(J^UjSU Jjb is*i a\\ 

^ic-bll Jc-Lufl jjluxaII 

ij£Luj Jju^aII 

1 Q 


LJ 



T 



1 


b&l 

ur 


It 

X 



a 

m 

V 



t 


jOaj AjL c_i£l jit jauij 

u&j AjL c_^l jit JJLuU 

JiSi ajL 4^'jll j*-uu 


jL-a = ^jIjaaII 1 jS 

^jAliall 1 J® 

<|jAUaJI Ojjll ) cjIJjaJI tjS 

Ojj^' = 0'j^' Sf tjS 


C^AlAaJI ojjll 4> Jai 

< _yjjiaJI £jjll <> jj£i 







iVbJI CujI 











^jl c Jx^a-4 Ax^aJ (J& £>ia>4 jja (80 kg) 4 a1j£ <-&* ; c_i-(2)HJ*^ 00 

. (3m/s 2 ) £jb-*uj Jiujl ^1) j juaaI) til ja j lit ^IJaaII Sfl jS — 1 


. (100 kg) JS O'j^' *f' j ^ t- 4 ^ 4 ^ jjuaaI) ^jLuuj — 2 




35 AiX^I 

jj^l-ul. 1 ) JdtA (J J flxj*l I JlJPj 
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JsHA 4 


Ayi^/ati 4 JaV1 J1L\ \ OJ 

4lkl.li ; SUmtati £y* 

. J jSft jjilt jj^t (> 

^Uuiajj JjHaII ^ B J A £)U jSill 

; ,jj£j AJLLuJt ljI j2i]j 4 jj^J AouaJL ^ j^UaJ! (j/ikrutll <jjj a (7s) Sm p j-uj 


B 

A 

S j3ill 

7 

6 

5 

4 

3 

2 

1 

0 

t(s) 6-0 2 ' 

8 

8 

8 

8 

6 

4 

2 

0 

v(m/s) <cj*4l 


J 

E 

C-J 

i 

S jiiJI 


J^i 

Jai 

Jai 

A 



^ ^Lull4 


B 


36 ^LuaJt 
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2014 / / 


2015/2014 — ^ yj jc . «. Lijj 3 — oLjjjJjJIj a tfTi*'Vi 


UjW*w 0i/vt a Ji tmt 


( ^ISlkVI Sjfl ) ^ jU! £ljil 5-2 ^ 


; Ul *LalA A 



contact paints 



{J& SjjjS AjjA ja 4jj^j gjLL ^-ua jj ^Ull JjA^ll ; (2) -kLuu ^ 
) <iSl£j^VI S jS <jjj 4, j Unit AifcbJl ^uujj ^ JjAaJl (jdujJl ( ^isi jjIula 
iiiwiVI CP £ ‘(y ^ SjAlIj ( X JJ ^' J & 

-• 4alU]| 


3 ji 

S jJJ^li ijiit 

0 

0 

20 

20 

40 

40 

50 

50 

40 

60 

40 

80 

40 

100 


SjJ J- a]) S JJ&il ^1 ijVt ^ua!| ^ L-UuJi L 4 0 

? (20,40,50N) 

(JLaIj ? ^>£Luj J Uj J^ J Llli ^AJU JA J ? S jilt dJA IjLj 0 


? Li 


? ^uaII iilj^jj ? <ill£i^Vi Sjij SjjjaII S jilt ( jjj Ai^Uli La 0 
? IjLaIj ? ^ui^l) <il ij^jj La^IC' Sjil IjLa 0 

? 4JIa Lll£l^VI 3 ji IjU 0 

. ^uaII i S jjS j ^uaII (jjLuj S jjS IaII ^Ic- 0 


37 4ai*^lt 


jJS-l-uiJl J ^ ^ (J J ^Ja-aJI J I J £> I 
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Sj2j (f s ) <*'l <-.->■ VI Sj2 (j -4 5l£ uLwiaJ A a '-y-i. .. a'I AouaL^t A35UJ! jj * j Jj' - *-" 1 " Allwil t4ul a j {ja 

(f k ) ^jaJI 3S^i\ 


a 2 = a x (l - — ) 

w 



20.5 - * 
70.7° - J 


19.3° - 1 
69.5° - £ 


38 


l-ui J j J.A. 


£ 


Jt. 


? gLJjAlt ^ Allmt ua^I ^Vilte'OLa ( xouj) -(74)-^a (3) l^Uai^u^^U ^ A, 



clliijjli Qduldj jl^ ^ic- (F) S jS Jjjlj 1*1 Vi 4 jl2) j SjJJ-uj 4%,uiAA JjULa]| jLuull £Lrfia JJ ; j j*^ 00 

(jl\ t A^jLuJl (F) &.J&M (JA&J JJjUL jliAi cIjlJsJ CL dj\^lA ^jLuUJ 

u' . (a 2 ) £j+*k Ji^VI 


4£j^ 13 Jjli JjLa ^Sc- ^ua j ^Luj ^ua jj JJLuuJl ; SUa*,*!! Jj1±l 31 ^>a AjIaVI joV ; t-^^2)- - 00 

-; (jj,lwall ^ (0) ^ - (0.35) JjLaJI ^IxuJl tiSl£j^Vl J-ata-a 4_aj2 t 


^ J x* 1 I JlJPl 
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JsHA 4 


U jIjIa (f) SjS dUjj jS-iJl ^ (m) (> ■**<>'! jjjj : SI hull £>* 4aa^11 4j1aVI jli) ; c_j.(3 )hj^ GO 

c (0.24) Lf^ ij^J! (j!a\jla (jL CiaIC' blS t 41 ua 4jjUa Ajuiaj ■llC' i jLuJb dl^j^l ^ (30N) 

-: {**11 4JbJI Ua . (0.23) 

IjjLuia A^jLuuj <j jIujj j (iS J^JJ ^ — I 

(-0.34 m/s 2 ) 9 j!aL« ^jLwuj (jji 4jl] >iSjaJu> ■■ — l_i 
( 0.34 m/s 2 ) ajlJk ^jLuojj (jjjul] <il jVu^t — ^ 
(-0.18 m/s 2 ) Oj-« 4J 4j -L i j ^ — j 



ASjaJL » . ..-v U Ia jjfr tJjj tiSlSjAV) ijj&l <L«j 2 Jai Jjliail ; S'k...') AjIa^I jja! ; i_±^lj jg£ 

-:^jlu u (N) 

0.2 -s< 0.1 - I 

0.4 - J 0.3 - £ 


■1 ij* 



39 A^iusJ! 


,_S J £ l .ui J I (j j ^Jl^a JlJCl 
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(jjjjj <jjj) j2 CjUjjfrn 5-2 


QM jA 3| UfllAt i 

a JjLa ^uia ^Sa'i ^Jouj 4A ij^Jl JjLuu Ja 4A Cyj^ OJ^ 

1 

a (jjjjij (JAjIjAj AJajj ijj^j JjLuuj^I 

2 


6 (70 m) *Q jk oAaI jj£ JjU ^Iouj jAj < JplaaJl JjIjIaII \j\ jS & ljUJV' 41 jAa ^ j Jjjiuj j At^i J^j ; l_l(1)_jjAj PH 

0^' 4l£j c (135 kg) t liA J& ($ij & U £L£Ij 4-Llj J^j iilUfc &\£j <. J&i ' J& (270) 4 jj'j^ J^j 

^j^Ut £)-0^' \ ujIa! ? JjVjj' ^ jUVn ^A]' L>0^ 0^ AjUxli ^AJl £>-0^' A I Aa^I . (20 kg) 

fiflu (j\ AjA^a] ja! . A* u*£j CjS jl\ Jiuij ^1\ 1 \hL ^ifc- La£jI ; ^UlS AbtAj& J^AiS a jSj ^jj^J 



£jLAL <jAk JjU (jJajoxa { J>& JIujVI jJjL j£-ut]L ^-ua jaJI ^uu^J! ; l-l( 2 )-jjAj QQ 

-: <> ^ -^j' ‘ (2 m/s 2 ) 
s jjj-J i ^uii Li^Ji ^ujji q 

. JjLaJI ^jluu-4 ]| j SjS jIal* (5) 

{ J^> JjLaII ^j1uu-a]| J jl2 J j S jS *Lu2 ( 3 ) 



lo^j ( jj k ) *U JaUla ^1 ^Jauj A j^jj ;uj_(1)_^Ij ^ 

: ^Jj Uc- c_4aI i JjIaoJI JLuJL La£ (JT) S jS jAib 

. ^1\ ^£> SjjjaJI ^Ixll jaJaik^ll ^uijl ® 

//C = Hk(mg - FsinG) : O' ® 

^ jlujj L-lui^li ; (0.2) (J ( flk ) J^' tiSlAj^V' J^U-4 O' 'i' (D 

? ^aJ) 


40 


l-ui J j 


: i i . 


ilx*l\ J } J £r I 






US <^1 (m 2 =3 kg) * (rrii=12 kg) UxJaj ; c_j-( 4 )_jjJj tQ 

-; ^Vl Lmal . Aii£j| aJoujIjj (mi) (F=150 N) U jIjU SjS Cj jjj !j) . 

. A^ javaII £ jLuuj Q 

. ^kuilj JJJJ v ijAj I ^kuJl (nii) 4J2SI1 L5 Ajj (9) AjjIjII *Uj 2 cr uaSi © 


6 (0.25 m/s) UjIjU AujULI A£>*j A^^ajj^S AjIjj <> jj*jj 4 (0.5 kg) 4 jj£ jlkiJ :c_j_(2)-aIj ^ 

-; A-uij dUjb (0.4 N) UjIjU ALIj S jS Ujjjc- Aio^J 

. AjjxJI £jtuu U 0 

? AiLutAJI U 4 A-blilSI AjIjJI JvU jjj-aU (1.3 s) iJ\ ***i>l*v\t lit @ 

(m) (jjiSau AH£j Jajj 4 fLuila S jSj SjS AfljJa jj-aj 4 AjjjlSL Jajj AlaLuujj AjjxJI (0.4 N) UjIJjU SjS lj jjI lit © 

? (m) jjjWiti AUS jiiU U 4 

? (g) A-UajSfl AjjJUJI ^jLuoj j 4 (m) AH£ j 4 (W\) Ajj*-!1 AH£ qa j£ AlV*^ kjvlt .luJl Abbuj Jjlb) 0 


F 



41 Aai^II 


j ^ l ^ J I 


: i i . 


> 1X A 1 \ J } J £r | 
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JsHA 4 


A& dijjj i (JJtLl J.V\1A L flC'\ (JA (JjLuJl S jLujj Cj^j ; Jjj fJJ 

Vf = y 2 gdsln 0 : Aj^VI AifcUSb ( Jaxi SjLu^U Ajjig - ii ! 




Ai^UJlj ^lasu jj-*]) (j^ (T) ■lill SjAj jjjj I Aj JjIslaJI J^aJI ^2? I ^ j2j 4^(2 )-^j^2 [GQ 

T = w(- + 1) : ^uVI 

g 


jjU^ll JlUJL jA US JjSJI ^jJc <JjaJl tgj jjjj ^1 (J) i-ll Sjfl £ji bujj ; ^IjjI u.(3)_jjJj 


T = 


f 2m l m 2 \ 
Vmi +? n 2 / " 


; AjjVI AibUJb 


AjjV) AS^UJLi Joxj ^jjSwtll -AK'-sSfi J^lx4 (ji dull) t (j4U JjU ^jIum ^Ic- (jSLui JSUJb " ; ^IjjI i_l^ 4)-^ j-b 

ju s = tanO 



42 A ^ iusJ ! 


(j j ^Jl^a JlJCl 
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4-ajjSJ) 4ujjL*i2 cPjjJ £j^ 6-2 


qja 


4 t uj£]| 4ajjLal2 <jjjjj CJ3^3 4£jaJ2 <jjjjj cfc^l jS C>£ 4$Vjl 2I 4-uuljJ ]_ 


i „ « 

m n -mJ 


? Jj^ LgJIjjJ f U jI r? l l^-jjLu^j c_a£I j£2l Jalil^l t juo La O 

>### ? ( 4,4^1 a jj& - 4,aJViia ) (JjiajZA] Jj^ c_i£) j£ 2| 4£j^ P jj La © 
? ^uuill j co£l j£j| <jjj 4ajJl^J) S j3 CLlaJjuI j! ULa © 

? jaa 12 jjajVI S j3 J <jjaj^U j-aHl $ j 3 jj£j La^jf © 


ip ^ 


S j£ J ja. j Mu*n (jjj-4-uall Jj^ L$j!j!Aa AS ijaJb j-aluij ^jj jjlaluij cj£l j£J| <ji <jjjjj uLuu£I 

. ljJI^j SjS LgJjj ^Lui^VI £J-a^ (j\ (jl i ^Lui^Vl £J-a^ Jauo2 4ajjj 2| dJlA 4 <jAAJi2l £)^J Lfl-Lu ljJIaj 

? ^Luu^VI <jjj ubLau2l S jS l^.jfc Iajxj <^1 J-al jxl\ ^ La © 


? ^Lui^VI (j^ c_j3Laa2l Sj3 ljLuu^2 4^^1ula 2| 4_waLjl! 4J^l*Jl jrLilLuV ^Lu^Vl <jjj c_j31aa]| Sj 3 l^.jfc -Lajxj ^121 JaIjxJI ^VuaiI © 


J^b jj ?* M y d? \ S jSj ^J^Lk ^4 jjjj 6 4ajJl^Jl JWaj ^Anuu JIvaj JaL^a jj£j ( *LIj£ ) j£ ; l_l(1)_jj.2j [DU 

S jAj jjjj 4ajJl^ jLi-a LjJ (jlajVI t 4aJajVI 4jjjLaJl JIa-a) Jla . jjj-a]| ^ua 2I j£j-a 4a^U dl^jb S jS2l iillj jj£j j JL^aII 
? 4ouajVI 4ujJbJl Jl^a p jLuij LjLuiaJ 4^a >,^ ^l!u j a 1 1 4aJaLjj2| 4^^bd) gLULual 4 I^mIIaa i^jj ^121 ^Lla^VI JJ-a^ 


. (6370 km) UjJaS uiuaj SjS Igi! u^jVt uy&! ; ut(2)jjJj C3 


(6370 km) Lf! ‘-^ Jit &£ (160km) £,lijjt J! (20kg) ^ : v-( 3)-ij £ C3 

^lijjVI Jj^ ,jjj © a ^lijjVl JjC> 'uj'vtl 4Jj£ La © 




43 

JJA (J J J 1 J p 1 
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2015/2014 — <■** A j a 3-nun VI 


i* A 


^ j* (G) 


(1600G) W-^ 4^1 SjS Ciil£j t (0.2m) o£ ^ilu^j 41&J) ^ ^IjjjL^U £pj$ ; t_j_(4)^jjj BO 

. (jljjSJj (jja j£ 4jj£ (jjC- ^btJl lj^JI 



(0.5 kg) S j* <J* 41^ (jjlft/u <jjj j£J IjkikVi Uujj j JLu JjIaaJI JluuJI : BO 

6 (4.6xlO _11 N) c£J^ujj fUjj U^.in S j3 dul£ jili 4 (R) lAjIaa uiuajj 


-(85)-*s *4(6)-^ j^' :sh-^'j 


44 


J ^ ^ (J J £ J l J I J £> I 
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A ofa-iioU J -3 


(jjj Cj|j jLa 

(jju Ijiil uil^A 

A^J^ILail Aj^jjill AS jaJ) 

i 

. A^feVull Ajjiliil AS jaJ) t i^aj 

i 

Aalalia jJLSl Ai^iliJl AS 

2 

„ A^IalUl Ajjj|i]| AS jAuiili AS <jj joj ^j^I 

2 


X 


ASjaJ\ 

— I — 


Ls, 

— I — 


X 


ALlJLxil AxaoftlLxIl AlajtSJl J-a£I ; l_l-jj^j 


AjiaiLlI A 






AjjjIj A£ Allai f UaPb L ajflj < ilL-aj iiljLui • ( J ) laLlj ^ 
.( (jjJxj — i^lj Jju AS j^l j AJLqI AIIaVI dlft j-uxj ? AafeVu 



AjSsIjIII AS j^JI 


Aiaj^uui) 


uijlalj S jSJb AJajjl j hi A 11 ^jla t*Lui* ( LjA — SjS ) Jj j^]| ^hVu*itj : (2) ialuu X 

. A aJVna AjjjU ASj^ J-asu ^ j cl±u jAVI 

. JjlLxil ^ Aalc- ^131 jLuiaII JS*uu ^aujjj) 0 

Vjx^aJI ASj^Jl £ jj jjaill <. i^aj j A^j^Jj ^ ^ Ajj^I f Ij^Vl b» 0 

?Ap j-uJ| dl^j) J-li. AJaij JS J (A,B,C,D,E,F) JalSill Aaujjj Cla£ ^i]| JXi. 0 


iaU&j £)•* g ^ V , (J 1 0^4 ^ jluuJ ! Aaj 2 ? 0 S ^ jaSJ ) ^ l]j Ayulll ju& ^laJl j JjVI ^jjjli ^ hVu * iL ) 0 

V © Sjhi J ! 



? 0 S jhSJl ^ i Ah£j JS S jilj j ^jtunJl <jja ^i£ dl^jj 0 S jJaSJl ^MVualj 0 


^ LaS jLoua ^ Jjb-uu SjUuj <i ! jajj ; SlhaAll ^>a Avj^/alt AjIaVI jlk) ; |Cfl 

-; ^ g-uJl ASjaj jLulaII lift (jk SjLujJI A Sj ^ JaSlAj ^ jJI S jUl dl^jj i jjI ^ aII JLuJI 

4 -J 3 - s : 2 -v 1-1 


-: A _( 96 )- ai-«a 4 il ( l)-^i ji£t ; ( l ) ^lj ^ 


45 A^Luall 


l-UJ J I J- 4 ; 


: i i . 


li i j i j f ' i 
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AjjIjII A& j^JIj A As j-uJl 2-3 ^ 


(jju jill CjU ji* 

(jdU jill UfliiAl 

JJjSfl 

3 

Ajjtjlt A^ juill 

2 

A-Jai.ll As j-uull 

1 

JJ Jj1\ j As J<uill (JA j£ (JJJ Ljb^UJl Jbuj ^a-ujjjj ^ jJuj 

i 

otjjlji! 


ciJJ^ll cK^I 

5 

^jl jit 4 aIJVI 

4 

Ajjjjill A£ j^Jl ^ jiaill l-Lu^j j ^jjill cHjlIj 

2 


— Ajk'vll As j-uJl J qa j£j Aj^JtlLd AiajLk JliC-b ljUSJI j AJhluill iljbj \j1xa ^bVuabj JjlLbl Qja1\ • ^X) JabSu ^ 

^ j^-Loll) _; Aja jlk j£ ^ Laaia ( ^jjill o-ajll — ^ j^ll — ( AjjlaS i L^aill Ajjljll) £)bil jll — AjjIjII A^ljVI — AjjIJI) A^ jjjJI 

-; (Si^jll — <bJabjll Ai^UJ) — j-ajJl — 


46 Aa iuall 


^Js-l-uiJl J ^ ^ (j j gjl -us J I J ^ I 
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iaLub CjLa \j1xa ^MVuabj (]J) J! (A) 4ja£l3t qa ^^y <jl (jlajiL ; (2) JabSu ^ 

AjjIjJ) Af'jxjJl j *bJaaJ| A£>j*jA\ (jaj 4-uabjll AifcUJl <jl lLluI JjlJLbl jLuJj ^bVuabj (]_) 

v = rw -: <fcuib 


<jjVI CjtifeUJl Cxu\ (T=l/f) cSJJ^I **4 J^l -kjj^ AibUJlj (2) -JaLudJl ^ l^Lul CjJI AifebJl ^bVu*ib ; (1) t-^lj g<> 


w 

f — 

f - v 

~ 2n 

_ 2nr 

2n 

2 nr 

i — 

w 

JL 

V 


























? ^UjaS) ^gi jj.uifril|j J-^VUt Alluil (jg> u^a) gj ^lUaA^La ^mjl »(99)^ (1) t-ibdVLrf£U (j-a A 





47 A^iusJl 

(j j jIjpI 
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jj-uuj U^. j& i A& \1 ^ hilvlt Af'Lui &\±£- jlal2 (. f jLl£I Ia^ ; t-i— jjJj 1X1 

. jjl'vall JLuuJI La £ ^ aUi * A AjjJb ASj ^ l ^ jUc ^ j AXabll Af'LuJj ^ J ] 

? A^JalLa AjjjU UJ^ ljaj (jlillj (jUajbai! La O 


? frnNlI Af'Lui L - ijic ^ AaLSj ( jjj. Ijill JjL JIaj IjU © 


: ^jt © 


jbHVI I^j (j-4 Af'Lui Jaj JStiiM c_j ijSxS 4aI jVl — 


JJ jjJI - I 


. (jb jjJ JVa (w2) <^l jiJI lj jS*J AjjIJII 4^ j^jJI ^j (wl) <3^*^ v A jjIjJI 4^ j^jJI 4xua]| — £ 


2 1 



Aj ^ jU S jjik j l^uiij AJaillj ( j -® l ) Vaj ^ : ( 3 ) <-*^ 1 j ^ 

<ji i**iate Uj 4 jjL ^ a !) jLuuJt <^2 La £ <^2 

'-«w (1.7xl0' 3 rad/s) csj'-“J JjVl J^jll 4&>4I 

^ (3.4xl0' 3 rad/s) <|j >— j o-^' fejuA\ 

? 45 J^l S ^4 Lffitj £)* J^l Jjjxluiluj 


48 AAluall 


l mi J I 


: i i . 


li x^i \ j i i 
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^ JS^I ^jluull 3-3 ^ 


(Jji jAJl Cjjj jLa 

(jM .jAlt L-fll Aft i 

Ajj£j-bl SjiJl 

2 

£jbbU) 

1 

A aUT. a\\ A_jjj)aJ) A_£ ij^Jj £jtuui] ^-babjj j ^jbi ^Ah 

i 


a 42 LIj Aj&j+m ^jj qa fb> j]b £jtuuj A a)%\\ A \\ Aaj1\^1\ AS j*1\ ^ & jauj ; J \ C> X \ (jj*a Lb 4,alft Ajl^Ij^ A 


? ^gj^l ^gi jj^u^lj JMikjIt Aliml (jg> uja! gj tgtja^U (XujjI — (IQl)^ua (2) ^ ityaVlm^U Lb^ijj ^j-a A 


-1 

-2 

-3 

-4 

-5 


Ajaij j£ Ajh'vti Ax jaJI AVb ^ujjI JjLlbl JLuJI ^alAklujbj (Xi) AJailij (A) AJaiUt £ja LIj^j <jl I (1) -laLuu ^ 

(j! lAjjI 

2 

^ — Z -: Ajpi\ AiVaib ^Jaxj ^ j£ jaJI £ jluull - 1 

r 

A 



F = 



-; AjjVI AiVxSb u Ajj£j-bl S jllI - 2 


(j ^jLuull J (jA j£j A- iajAIL* AjajLk JtA&b ^ ^uujAbl L_ib£j | j AJbLubt LljLa ^bVu^bj JjLLbl • (2) 

-; (Sa^ j]| — A-Luabjlj AiVaJl — I — ^ ,j^_Lbl) -; AlajLk j£ _ ; J L^-ba j-a { AjJ£j-a 


JaLuu ^ 
4jj£ ja3| S jiJl — 
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-; AjjVI CjIS^jlSI Cbul (T=l/f) ^jjASI o-ajJb ^ J-^l 4^1 AibtaJlj (1) JaUiUl ^ l£a-ul AJbUJl ^hVualj ; (1) ljaIj 


A — 47r 2 mrf 2 

f — mw 2 r 

<2 = 47r 2 rf 2 

47r 2 r 

a = 

T 2 


























-: (2) fSj 4_(106)-*^ ^-(3)-^ jf^l : (2) & 


? frjj-Ail ^ JJ Ji, *^lj Jj^^l Alim I £fi> (-ja! (go cgl^U ^ouj) -(I 05 )^ua ( 3 ) 1 ibaVuj^U tiftj*** JVa A 



4 JjL^b! jLbil L&£ 1^4 -ia^j cjIjLujj JjLluj *bl^ ; l_l^ 2)-^J"^ ffl 

<bb Af' j-uuj JpLuJl <il j^j l3li a bua La^Jojj AjI^J <jj-uu (A,B) 

-: jii c j Sjjj <>£J ( 50 m/s) UjlJia 

. (— ) &} ® 

Wb 

a (A) AJailll He- j£ jaJI £ jluaJl (2) 


50 A^i^l 


l-Ui 1 \ J-4; 


: i i . 


li 1 J I J ! 
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^ua jj jjL^aJI jLutl! ; SUaatAll (ja A'yi'walt AjIaVI ; L_i.(l)-j 00 

^j LgjSjIa £)a AajjaII ^ IjJ Jjla £) t £ ) jl £ t AalaTu Aj ^ jIj A £ j ^ 45 ^ jjJj jAJjftjtfr A ^ jj-a 

^j (a x ) A^j^l <-ijL ^ £jL*uJ! A^uaJI £li t ( 6 m) j*j-« 

-: ( ai : a 2 ) ( a 2 ) £' j ^' <> ( 4 m ) 4 iaij 1 £ j-^t 

2 : 3 - ■> 3 : 2 -jr 1:3 - v 3:1 - I 



^ Ac-jJaj^ (100 g) Aj^j f UI c-j^Uaii fli ; ^(2 )-jj^ 00 

Ol CjaIc l 3 li ^-JauA ^jj!j jLuj -4 ^ (22 rad/s) lAjliS-a AjjIj Ac j-uij JjULaJl jLutlb La£ JjjL 
(12 Cm) JaIj Au^t^jll Sj£J| 4-3 til ij^jj ^ill jLuj- 4 ] 1 jlaS 4 Auai 

? AjjI jll Ac- j*mlb J j^IaII u® 

? jLolaI) (JaAj ^ Sjill A£j^ ^ic ia£tau ^1 a jll) j\SLa l_lua| ( 2 ) 



AajIj Ac>aj jjHj t (L) Ajjia LjI AjtjJ ^ AlajJj^ c (m) 4 ^£ Sjji^a Sj£ ; t_j.( 3 )^jJj 00 

l£j til jauj Ac j*aJ| Ol . JjHaII jLuull L&£ (r) d jlaS uiuaj jlut-a ^ (v) 

v = y [ Tg ~ sin 0 Tan 0 : ^ 



jy ®,^ 



I SlJaa.All JjI^aII tjjj l>* AAj'wati AjIaVI jlil : c_j-(3 )— £$ 

til j^jj t ^^Lall ^^1 AjjjIj -b-Li. ALui JjIIaII jLtill ^-ua jj 
a (r) ajlafi t ^ill ^^ilill jLuiaII (m) AHH£ jUaS l^.jlc 
-; ^ jLuij (B) Aiailll -be jllaill A-ikaJl Ac- j-uill 

yfgr - v - i 




51 


J £ l^i J I J ^. 


: 1 1 . 


ii 1 j 1 jc 1 
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Ajf.\JLal\ jUaVI ASjz. 4.3 


qjj ijA!| 


. Ajptl^Itj AjjuJa]| jLa^Vlj A£j^ jouui 1] A.aJqVa' 1 AjjiliJl A£ 


AjLal^klujjj AifcUal Jxlj^a A-uj!jJj (j*aJ)I\ Jjx CJu jlXa ^ jjJj ^>\ luol! I4 ; j au£j ^a]| A£- j-u*ll Axuabjll AJfcUJl JjUluil 


ul I 


_• AaiUil JlLuiVi ^ A-aJsILaII Aj^ilill A£j^J] & sy i< A \\ Ajj£j^| £ j£]| £ jj ( 1) JaLuu ^ 

\ 


o 


m p " 




v> 





I * 

\ V 
\ 


\ 

I 

/ 


/ 



. j-oil I AJj^ jjJj c_a£j£J| AH£ c-uj^j J£*uJ| 


, «** 


\ 


N 


• / 
V 


(Vmax) 4 £ ’J*“ J^' o' UjjI ‘ jjU-ail JSUII US jUui ^ JjUji SjLui djajj ; <J-(2)-JJ-^ ID 
V max = fJL^gr : 4jjV 1 4jbUitj l5 1s*j (JSUIL ^Ua>a jA US SjU-JI J*-U 


? ^V) ^jjaSI ^ ju iii'ill j JjK'ill <Uluil (J& L-i^i -( 108)— (4) t-jlUSU^U d\4n ^ A 



. (j^aj^t Jja 5-4alU UIjLum Ol jajj AjcIUa]| jUflVt Jjlsj (_$a!I U JjjluJ) 1 »l .■<*, ,.vf> (j- 4 : (3) 4aUiS ^ 


52 A^iuaJl 


,_S J £ l .ui J I (j j ^Jl^a J I J £ I 
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AjjjI^JI as AJial 5-3 


QM IjiJj ui 


Ajla jS\ \ nlj^ Uc£j Ci VI Jj-ua ^ AjjjIjJ) <£ ij^Jl ^ Jb-a Jjj Jai AuiL£ ( jl^> ufljau ]| 1 


AjLuJlJj (JjojV-a]I ljl 


A£ja Lg_La AjJS ij-a]| Lji^il S jSj AjjjIjJ) AS \ nlj^ £§l j ^ AJlaVI <j-a ^*^1 LlbA M ; (1) JaLuu ^ 

-: ^Vl ( 3 ^ <-ja! AJLtuJl S jiiJl Sf I jS JVa <j-a ?f ACbj^iJl 

? AjLuill J -a£* I Ixa La — 1 


. f L aJIj S ^ jaJI AJVc Lib ^ jA\ ? JjuJbl ^ £l jj^ uL£ — 2 


53 A^Lualt 


^J£-l-uiJl J ^ ^ (J J £ J l ^Jjt-aJl J I J £> I 
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<jju jA]| CjIj jL 4 

(j4 jjii ufltJAi 

AjjIjaAVI 4^ j^3l 

2 

4-jjjiJl 4£ 

1 

A ^JJ^A ** n-N. 4 

1 

^UjVI Sja 

4 

41441 SjlJibVI 

3 

^ ^uaail 4-lualaJj 4^1 jVb S jS gUluuj 

^Jaouull jjJj 4£ j^i) 

2 

AJaAuiiij 4 a i&£i^ilj A 

6 

^IJjVI 5^a>« 

5 

AjJaLjlj AilaVI J JjLula]| Ja ^ 4JaJfljj S i jA ^lUIuij 

3 


vir>g A 


-; ^Lui^VI AS (jju AS jIula]) a k^W c 4u]U]| Sl£l %4p JAbi; (1) JaLuu ^ 


AjjIjjAV! 4 £ jaJ! 



? ^gjVI ^ jjmifritij JjIVllI Aliujj £fi> L-L^i -(H 8 )— ^ ( 1 ) t-flLui£Lui^U djlUj £)A A 


-1 

-2 

-3 

-4 


^ jVI lja ! JjLLaI ) jLill villuiljj JMk j t JjjIuJI (. iLutSluaVI ^ CjUIj • ( 2 ) ^bub ^ 



jA £^a>» o 

. ( ) ^ua J- 4 JI jLuuJl AJaajj 

. AlAS S jIjjAI JIaj ( ) ^1 ( J £<ua jJl qa AS @ 

4£ 4AaI£ SjIjjAI ja £uia jj ^ill ^UJl JjAaJl JaSI © 


-I j ^: 1 y i^pj -4 


14II4J s $ 

^jLuuIl 

A&JjoA\ 

SaIjVI 


»U2VI 

j!ji4! 






o^f A 






0 






B^iO 






B 
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l-ui J j J. 4 . 


: i i . 


ilx^l I J ! J £- I 







2014 / / 


2015/2014 JjVI — ^yj jc. — oLjjjJjJIj a tfTi*'Vi 









O^tB 






0 






A ^10 






A 


AJojjuuI] AjSsI ' jUlt Q 


r JU l ) 


t t 




(jiajU tiljj Al& ; JjlAii) ^>aj ^>4 4 j 1 aVI jja) ; m-( 1 )-^J-^ p 3 | 

^Iaj) jjjIj c^iVi { Aiaaoaj AjS^I jj ) 6' ^ 

: UjJ 

<jjj — lj 4 -iSaVI (j^ajUil 4 J jj-a S jS — I 

ljI£ jJI £)jji AjS^VI j-a 2 ) — ^ C 5 ^^' ^jIulaJI — ^ 


(l7 2 ) 4^ £Jj-a J (^) 4^1 jVl o^j AibUJl JIaj ^aJI Jlill U ; SUaaLA]| JilAiIl Qjj (jA 4jI»V1 jUI ; l_l(2)-^ j& £3 

■ " 

V 2 V 2 




- 1 


♦ X 



- J 


+ X 



-e 


+ X 


-: Ml 23) - i* Ml)- 4 ^ jM' 1 : sh^'j ms 


55 AaAualt 


J ^ ^ (J J gjl -Ufl J j J fr j 
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Joujail Jj-lLJ! ASja 2-4 


jjj ijii! ufliJA! 

AJauaj AjSsIjj AS jaS iaiuoi! JjHJ! AS ja t Auai 

i 

Aiau^jll AjA£ 1 jSl! ASjaJ! ^ ^uaI] ALaIa!! Aa) jVb £1 ajVI S jS AifctS' 

2 

Axuabjl! AilaV! j JjLuu-aI! Ja ^ L^LiIajj 4 AhjA JjJa j Jj^Ll! % jilt jaj Jajjj Awabj]! AS^UJ! gjlmj 

3 


LjIa JjiL2) luauu! (. J^ujoj Jj^L (jj£ ( J-alA — Jaa — JSj ) tiLaLal ^hVu*ib i iaLuij ^ 

-• JjALlI ASja tiljUaA^La JVa <j-a i ASjj j 

, ^HjIaI jjo& ? A J^ajAduj AjSsI jj ASja JjiLJl ASja jjjsu Ja O 


£)1jjV! J-ua. ij-a ^ Jj^Lij ^lc< S &Iaj!j jjjla JJa] ^llallj ^IC' jjj-all ^UJj kkAall ^Vual © 

. ? 4a! jj Lf ^\j 



l 

1 

i 

1 

j 

1 

i 

1 

I 

1 

i 

1 

o 

k 

\ 

\ 

\ 

\ 

\ 

N 

\ 

\ 

\ 

\ 

\ 

k 

\ 

o 




^uaJ! j-a 



( ^IajV! S j3 ) ALusaaI! 



£jtuu!) 



As>j^ul\ 


-: 4-(125)-ai-ua <iL(2)-*4* jaa! : c_a!j Jg£ 


56 4aLiaJ! 


JPl miJ I J-a. 


: i i . 


ii ! J ! Jf' ! 
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4 ioLuu 2 l AjSS I jj 2 I 'as j* 1 \ (jsi W 3-4 ^ 


(jju jA]| CjIj jLa 

QM ijiJl 

jj jjJI 2 4ju-II 

1 

^ jj^Jl 4-LaJj hj^nll JjL A^Luabjil A^^UJl ^lULujj 

i 

csjj^t t>jil 

3 

4iajj 4 jJjJt 4jj£ 4-walj^l 4 £Vjl!| pluj 

2 


— AjluJI | ^j - 4 AjAiftlLa AJajlA JlX-Li t-jUSJl j AJLiLuJl liljLs ^Lua i*h, A jj Jjliail £jja!| ^ ; (]) Jaluu ^ 

-: (SaxjJI 4 ibl*i! _ _>jJl - ^j^jull) -: ALjIa <JS ^ la-ij* (JJjUl - csjj^i 



• i o 

R W a 


-I cH Ajp$\ AjfetxJL C5 Iaxj Sj^Ij A-Lal£ SjIjjAI J-axJ ^jVJ) cHjJl l)I ^41 : (2) iatij ^ 


= 2 n p-Iaj*" 

y\g 


Jaiuaii jjiLJi 


T = 2.71 I— O^i -Sa.u J^]| ^uu^Jj 


57 A^Lual 1 


j ^ ^ j j j ! j ^ I 
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-l cSJJ*^ c>0^ >l4a3U ^U| J-al jail ^ La (2) iatuuU till J l£ ^ ^ 


6 (1.1 s) 6 jl4L* c^jj^ u-O^ b<uil j bula (0.25 kg) 4aH£ ; SUa*,.atl JjIjJI qjj ^>a 4 j1aV1 jUI ; l_l( 1 )-jj^j QI) 

: ^jluoj (2.2 s) t- g b ab iaj ^\ (|<g) 4i&]| 

1 - ■> 0.75 -n 0.5 -v 0.25 — i 

|jl£ ( (fi) dJJjJ -Jaauij Jj.lL ^UVu*<) 4aLa*J| i_jjLau]| ; Slhtal) JiliJ) ^>4 Aaj^/iD jb^Vt jja) ; l_l( 2)-^J“^ CJ 

; <jjluL (— ) <jjj 4^uJ2l £)lS JjVl JjALII JJjj JtU 4jvb dJJjj Jaj^uj JjiLj JtJjlmt 

h 

1 3 


2 

1 


9 ^ 


i _i 



jA La£ 4jti) j <ixuj ) jj Aflka (1500 kg) ^ jibLa Aia£ ^ajLL ; l_l(3)-^J^ C3 

-; La£ lj^I (0.143 Hz) c£ jb-^ ^4 ijSlI lls t jLuJb ^Ja ja 

4Jaj^uu]j AjS^I jlLb 4£j^Jb J j^albl ba — 1 

■ lkJM ^jl — 2 
4jj£]| 4 j J^IjuLI iilluJl JjJa l_u^I — 3 


V/77> 

// /// 


I ( (iTIi) LAjIlLa 4 JjS b-uilj J^*- 4 UJ- 4 (j^jb ; SUa^ajt Jjlib) ^>a ; (_l(4)^j4j GOB 

-I (m2) J^^ 4 ba c IgalCr dul£ La JIIaI 4 jujI 4u2Ualui) u/iU (1TI2) b&jULa 


4 H £ 4 J | 


16mi - ^ 


4 m ! - £ 


3 mi - v 


2 mi - 1 


A 



(m) 4li£ AaIJVI £jj jsJsjj <^1*4) L g ^ - 4 t : CQl 

. AJaouu AjASIjj CjSjajj 3.1^, ^jc ( b J 3 ) ** jj 1 '* 1 ; 1 * AJauil jj ■ ■■ 

? 1 jLaJ j ? jjSI S jfl CuIj <U jj 1 '* 1 .' 1 (J i 


-: (7) j»Sj 4_(123>^a-a a4>a 4> ^Vt : v(2)->tj ms 


58 


,_5 J £ l .ui J I (j j ^Jl^a JlJCl 
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4Joluu2| AjSs|jo]| AS ij^Jb A aUV. a \\ AS j^l\ AS^S* 4-4 


QJJ jjJ) L^l^i 

IAaC* aUs.^kW AJftflljSJ) AS jaJl j A a&V%a\\ AjjjI^J) AS j^l\ ( jjj Ai^UJl jLULuuj 

i 


? ^Vl cs& jj^VllIj JjWiil <iiuj| £fi. lja! -(132)—^ (2) uiU^^u^U JVa A 



59 A ^ Lual \ 


l-UJ 1 \ J- 4 ; 


1 J l . 


li i j i j f ' i 
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4Jaouu]| AjSsljolj AS j^l\ ^jLuaJlj A& j-uJlj 4^IJV1 CjIjW \a 5-4 


qjj ijAll uflt^A l 

4jaouaJj 4jiS| 4-S * * j£-b t V/ij 

1 

4kuajll 4 jSsI 4£j^lj JjLuu- 4 1,^ VjJVi j ^jLuull j 4^ j^l j 4 aI jVi £y* j£J 4j-uabjlj CjI^UJI gllhaj 

2 



w AjjVI <-jjl^aij j Sl£U^l JAbi; (1) iatub ^ 
-; 4 ,hu 4 jlt 4 ba 2 l jjII ^,]\u 


jJa2 |p| 4kVU kVa a ^ (Q) 4kVll j |v\/) 4, 4^*1 u 4 ^j^j SjjIj ko4 dj^jj |p| 4kVll <jl jlajL ; |J_J Lluj ^ 
-; 4 jjV 1 CjlSVaJb jj AJommiI) 4ba3l jUlj 4£j^H |gj ^jluulj j (y) 4^j^Jl J (d) 4^1 jVI <jl CiS\ 4jVLuJl ^bVuabj 4 S 

a = —w z A sin(wt ) v = 4vv cos(wt) d = A sin(wt ) 



60 A^iuall 


I-UJ J j J.A. 


1 J l . 


li 1 J } J £r I 
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Jjdlu Jajjj -4 ^ jLulU AjUjjll JIaj jjU^II JLuJI ; CXI 

_. jLiJ) (jM jJ) t £)*jll K* u *0 
,4 AjIaVI j^I ( Aa) jj I — (Jlj2)!l £uaj-a ) : £y* AJi £ ja IJjj Q 

. ( Jj^jjJI 4£ Ajlui — JjiLJ I JJjj ) (2) 

• U-O^ A-IV-iJ gjluall AJjU-4 l_u£I (3) 


v(m/s) 



t(D 


jjxjj AJoLuaj A^Sfiljj A£ <il ij^jj (lm) Aj jJa Jaouij JjiL ; l_l(2)-^J-^ GQ 

-; La .l^jl t JjULoJI ^V\ uti l-lui^ L>0^ AjC-j^u 

. Ajluj ® 

. ( 5 JJ*^ @ 

. 4»wajVI AajJl^Jl £jLu*j (3) 


j(m) 


I JjUull uu^ I J -4 Au^lJ] 



4 aJoluaj Ajj^Ijj A£ j 2 u j 1 ^-j QQ 

. A£ jaJ) JJjj ® 

. j \ a \\ ^rut^U £ jLujj jli^a ( 2 ) 

. (t=2s) S jIjjAVI AjluJ Cj±^j £)j ^Sjjj ) 3 La ® 


AJsj^uuj AjS^I jj A£j^. <iSj^jjl ^ L*£ AiLuj-a AJIjjI £<ua j^ (1) 4J ijL huaj JjiL ; l_l( 4)-^J*^ lD3 

. (0 = 0. 2 rad) 6 ' a^ ^ jl 
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fcm/sj 


A 



(> aj 3 lj ( v ) J-uJI (J±i AJbUJl 1 ^Luil JS-uJI ^iajj ; jJj £□ 

; 4 Ja . luu Ajifiljj < il ij^jj Jj . lL ] ( t ) 

. S jIjjAVI Ajuuu Q 


a (cm/s') 


* 





: : 

• 9 


* 

^ 

• • 

• • 

• 9 

• 9 

: 


i 


^jLuojJI (jjj <2^UJ| LuLu Jla & jLuJb UjlLula 0 

■ ( j$t\ kkvali <ji <y*ji Ij 

3 










/ 



Vi T Vi T *A T T 


4jj£ ; »ik. *t( ^ i-\. ^IaVI jja! ; CD 

*•**<* ijc jjju < LuV ) ,J ' 1 j '**- ‘ A " jj\ t JjIaa !) Jj 2 j tj^uUj Aiajjj ^ 

: ( 0 *jJl — 4 *> 4 i ) 




- i 


XT XT XT 



— J 


0X4 


-ai4 


XT XT XT 






r 







\ 



y« 

T K 

T Jt 
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-l ^j\ i ^yjVI jJb ^-uaj^a jA La£ (<j^j]| — 4^1 jVI) l? * 4V * A AJsjxmj AliSljj ja Jj.il> jajj ; l_l^ 7)-^J“^ d 



. 4ai jjJ) jib jjjill (D 

. (cm/s) S^jj (A) ALillj Ik JjlLJI A& (2) 
. (m) S^jj (A) AiaiUI lk JjlLJI AaIJJ ® 
? (1.7s) (cm/s 2 ) Jj^' © 


-: (15) j (14) *_(123>^a-- *!*-*» : >*f 
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^u lS. ul t e«jj 2 ! 6-4 ^ 


(JJJ jA]| Cj|J jia 

(jdujiJl uaIja! 

AJfluxJl 

2 

ijlt 

l 

*LalajVI ^ AifUxaltj ^ j^i-a ^-ua jj 

i 

JjJ*-« jJ^St 

4 

JjjjlaJI ^Ualll 

3 

oJ jS| ^ tA jfil jj lj jUaall Ja ijjaSJL L2L 

2 

Jii^l j!>vi 

6 

JjLualall jIjjAV! 

5 

t jjjLua j JiLualall jjC- jljjAvU (£>*jJl/ AaI jVl) CjIjWia ^ jJoj 

Jjluii3! j Jjluii]| 

3 

jljjfcV! 

8 

^j3) JJjj 

7 

cSjtjla^aVI JIJjAVI 

9 

Aafujllj-aJl AaJaiVI <ji Ajf Lua**]) J j Aj-aAl j^oL 

4 


. JIJjAVI 4u& (jjs Jj j*-a jjjL!) ^UaiJtj Jj j*_aJ) ^QaiSl (jjj (jjlS ; JaLwu X 


^Jc Jlla j£j £_a t MilcVt SjS liLua. (jjj JjLialSl ^Ic JIJjA'sJIj JjluajJl 4 jjfcua jljjfcVlj jljjfcVt qu (jjlS ; (2) -kLuu X 

. JtJjAi <JS 


JjluajJt <^le j| j2*VI 

JjUaHlj < fljt ^ JIjjAVI 

*»!•» jl >*l 





AilcVI S jS 




Jlla 



JJjj u JjVj Sf j 6 |6 Hz) f La^I A^JaUJ JJjjJI <jj f \ a \& lit ; ^(ihj± m 

Ajum jj £ Ls jljjAVb fbudJi A^JaU cJ\lA (6 Hz) 
? f LfeuJ) 4 »aJaU l^j j-aj ^A La — 1 

diA ^1) 4^JaU]| Jj^aj jj-aJ 4 %hl ill (Jjaa^aII -ui^-aJI ^uan IjLaj — 2 


-: *-(145) -^-^a d.(5)^i ^ 
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